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(54) REFRIGERANT PIPE OF AIR CONDITIONER FOR VEHICLE AND TIGHTENING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide [piping structure 
and tightening method] of different kind of metal 
sufficiently ensuring a seal property of piping, simplifying a 
construction method, and eliminating increasing of a cost 
of manufacture. 

SOLUTION: In a peripheral surface of an end part 1 1 of a 
refrigerant pipe 10, a sealing recessed groove 13 and a 
caulking recessed groove 14 are formed, in the sealing 
recessed groove 13, a seal ring member 12 is mounted, 
the end part 1 1 of the refrigerant pipe 10 is inserted in a 
straight-shaped end part 16 of a metal-made flexible tube 
15k, this end part 16 is caulked relating to the caulking 
recessed groove 14 of the refrigerant pipe 10, in a 
periphery of the end part 16 of the metal-made flexible 
tube 15, a ring-shaped metal fixture 17 is fitted. Both ends 
18 of this ring-shaped metal fixture 17, while interposing 
between thereof the end part 16 of the metal-made 
flexible tube 15 relating to the re-tightening recessed 
groove 14 of the refrigerant pipe 10, is caulked. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Compressor fixed to the engine (1) Capacitor attached in the car body (2) Or cooling 
unit (3) For a part of refrigerant piping (1 0) to connect In refrigerant piping of the air conditioner 
for cars which comes to conclude the metal flexible tube (15) which consists of a different metal 
from refrigerant piping (10) The concave for seals (13) and the concave for caulking (14) are 
formed in the peripheral face of the edge (1 1) of said refrigerant piping (10). Said concave for seals 
(13) is equipped with a seal ring member (12). To said concave for caulking (14) Said some of metal 
flexible tubes (15) Refrigerant piping of the air conditioner for cars characterized by carrying out 
caulking immobilization of the both ends (18) of the ringHike fixed metallic ornaments (17) which 
fitted into the periphery of the metal flexible tube (15) concerned. 

[Claim 2] Compressor fixed to the engine (1) Capacitor attached in the car body (2) Or cooling 
unit (3) For a part of refrigerant piping (10) to connect In the refrigerant piping conclusion 
approach of the air conditioner for cars which concludes this metal flexible tube (15) for 
refrigerant piping (10) using the metal flexible tube (15) which consists of a different metal from 
refrigerant piping (10) The process which forms the concave for seals (13), and the concave for 
caulking (14) in the peripheral face of the edge (1 1) of said refrigerant piping (10), The process 
which equips said concave for seals (13) with a seal ring member (12), The edge (1 1) of said 
refrigerant piping (10) is inserted into the edge (16) of the shape of a straight of a metal flexible 
tube (15), and the concave for caulking (14) of refrigerant piping (10) is received in this edge (16). 
Caulking ******, On the periphery of the edge (16) of this caulking ******** flexible tube (15) Fit 
in ringHike fixed metallic ornaments (17), and the edge (16) of a metal flexible tube (15) through 
between for the both ends (18) of these ring-like fixed metallic ornaments (17) to the concave for 
caulking (14) of refrigerant piping (10) Caulking ******, The refrigerant piping conclusion approach 
of the air conditioner for cars characterized by providing. 



[Translation done.] 
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"I.This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to refrigerant piping and the conclusion approach of 
the air conditioner for cars of having used the metal flexible tube for a part of refrigerant piping 
which connects the compressor fixed to the engine, the capacitor attached in the car body, or a 
cooling unit. 
[0002] 

[Description of the Prior Art] The flexible tube is used for the refrigerant piping 4 and 5 which 
connects the compressor 1 fixed to the engine (illustration abbreviation), the capacitor 2 attached 
in the car body, and the cooling unit 3 as the air conditioner for cars is shown in draw ing 3 , This is 
for preventing that vibration of an engine and a compressor transmits to a capacitor 2 or the 
cooling unit 3 directly, and absorbing the relative displacement by the side of a car body and an 
engine. 

[0003] Conventionally, although the rubber hose is used as such a flexible tube, there is a property 
that this rubber hose makes a refrigerant penetrate outside from the interior under an elevated 
temperature, and although it is a minute amount, there is a possibility of having a bad influence on 
earth environment — a refrigerant is emitted to atmospheric air and breaks [ which is an ozone 
layer ]. 

[0004] Moreover, a rubber hose also has the corrosion of each component part, and a possibility of 
causing degradation, if there is also a property of making the interior penetrating moisture from the 
exterior of a rubber hose with a steam partial pressure and this moisture exists in a refrigerating 
cycle. 

[0005] Replacing with the rubber hose for refrigerant piping of the air conditioner for cars, and 
using a metal flexible tube, for example, a metal bellows tube, for JP.1-126489A JP.63-1 13863A 
and JP,63-57987,A from such a point, is proposed. 

[0006] Although the oscillating transfer from a compressor etc. is absorbable of course by this 
metal flexible tube's curving, or expanding and contracting, since this flexible tube is metal, 
transparency of the refrigerant to the exterior out of a hose and permeation of the moisture from 
the outside of a hose to the interior will be prevented certainly. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in case it joins to other refrigerant piping and 
the above-mentioned metal flexible tube is concluded, it has a problem. That is, although, as for 
the quality of the material of a metal flexible tube, a point to the brass or stainless steel of 
workability is used, both connection is to conclude a dissimilar metal, since other refrigerant piping 
is generally aluminum. 

[0008] Although low attachment is performing conclusion of the aluminum pipes of a metal of the 
same kind conventionally, since there is softening (fall on the strength) of the ingredient by 
heating, it is necessary to perform reforming by heat treatment and a man day starts, it is difficult 
to use this low attachment for conclusion of a dissimilar metal simply. 

[0009] Moreover, by caulking of a nipple and a socket, when the rubber hose is used as a flexible 
tube for piping, although the rubber hose is concluded for refrigerant piping which is a product 
made from aluminum, even if it is going to apply this caulking approach to conclusion of the above- 
mentioned dissimilar metal, since a metal flexible tube does not have flexibility like a rubber hose, 
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the seal nature of piping has been referred to as not fully securable. 

[0010] Even if it is the case where the metal flexible tube which consists of a dissimilar metal, and 
refrigerant piping are concluded in view of such a situation, the purpose of this invention fully 
secures the seal nature of piping, and its method of construction is simple and it is to offer the 
refrigerant piping conclusion approach of the air conditioner for cars which does not invite the 
jump of a manufacturing cost. 
[0011] 

[Means for Solving the Problem] (1) For a part of refrigerant piping which connects the 
compressor fixed to the engine, the capacitor attached in the car body, or a cooling unit In 
refrigerant piping of the air conditioner for cars which comes to conclude the metal flexible tube 
which consists of a different metal from refrigerant piping The concave for seals and the concave 
for caulking are formed in the peripheral face of the edge of said refrigerant piping, and said 
concave for seals is equipped with a seal ring member. To said concave for caulking Said some of 
metal flexible tubes Refrigerant piping of the air conditioner for cars characterized by carrying out 
caulking immobilization of the both ends of the ring-like fixed metallic ornaments which fitted into 
the periphery of the metal flexible tube concerned. 

[0012] Thus, in this invention, since low attachment etc. is not used, the metal flexible tube which 
consists of a dissimilar metal, and refrigerant piping can be concluded. Moreover, since it has 
equipped with the seal ring member between the edge of refrigerant piping, and the section of a 
metal flexible tube, Can fully secure the seal nature between refrigerant piping and a metal flexible 
tube, and as the component part used for conclusion, or an element further It has not been said 
that it is a seal ring member, ring-like fixed metallic ornaments, a concave, a fixture for caulking, 
etc., and a component part is simple, versatility is high, and the jump of a manufacturing cost is 
invited. 

[0013] (2) For a part of refrigerant piping which connects the compressor fixed to the engine, the 
capacitor attached in the car body, or a cooling unit In the refrigerant piping conclusion approach 
of the air conditioner for cars which concludes this metal flexible tube for refrigerant piping using 
the metal flexible tube which consists of a different metal from refrigerant piping (10) The process 
which forms the concave for seals, and the concave for caulking in the peripheral face of the edge 
of said refrigerant piping, The process which equips said concave for seals with a seal ring 
member, and the edge of said refrigerant piping are inserted in the edge circles of the shape of a 
straight of a metal flexible tube, and the concave for caulking of refrigerant piping is received in 
this edge. Caulking ******, Fit ring-like fixed metallic ornaments into the periphery of the edge of 
this caulking ******** flexible tube, and the edge of a metal flexible tube through between for the 
both ends of these ring-like fixed metallic ornaments to the concave for caulking of refrigerant 
piping Caulking ******, The refrigerant piping conclusion approach of the air conditioner for cars 
characterized by providing. 

[0014] In this invention, the concave for seals and the concave for caulking are formed in the 
peripheral face of the edge of refrigerant piping. Thus, subsequently the concave for seals — a 
seal ring member — equipping — subsequently — the edge of refrigerant piping — the edge 
circles of the shape of a straight of a metal flexible tube — inserting — this edge — the concave 
for caulking of refrigerant piping — receiving — caulking — subsequently while ring-like fixed 
metallic ornaments are fitted into the periphery of the edge of this caulking ******** flexible tube 
and the edge of a metal flexible tube is minded for the both ends of these ring-like fixed metallic 
ornaments in between to the concave for caulking of refrigerant piping — ** — it is in total. 
[0015] Therefore, since low attachment etc. is not used, the metal flexible tube which consists of 
a dissimilar metal, and refrigerant piping can be concluded. Moreover, since it has equipped with 
the seal ring member between the edge of refrigerant piping, and the section of a metal flexible 
tube, the seal nature between refrigerant piping and a metal flexible tube is fully securable. 
Furthermore, it has not been said that it is a seal ring member, ring-like fixed metallic ornaments, a 
concave, a fixture for caulking, etc., and a component part is simple, versatility is high, a method of 
construction is simple as the component part used for conclusion, or an element, and the jump of 
a manufacturing cost is invited. 
[0016] 

[Embodiment of the Invention] Hereafter, refrigerant piping and the conclusion approach of the air 
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conditioner for cars concerning the gestalt of operation of this invention are explained, referring to 
a drawing. Drawing 1 is the sectional view of the conclusion part of the refrigerant piping of the air 
conditioner for cars and the metal flexible tube concerning the gestalt of operation of this 
invention, and d rawin g 2 (a) - (e) is drawing showing the process which concludes a metal flexible 
tube for refrigerant piping, respectively. 

[0017] As shown in drawing J T two slots 14 for caulking of a ******** sake have formed in the 
peripheral face of the edge (connection section) 11 of the refrigerant piping 10 the metal flexible 
tube 15 which mentions a seal ring (O ring) 12 later with two concaves 13 for seals for being 
engaged. The refrigerant piping 10 is a product made from aluminum, and the concave 13 for seals 
and the concave 14 for caulking are fabricated by forming of rolling. 

[0018] It is constituted so that it can curve in the direction of a path of tubing, and the metal 
flexible tube 15 is a metal bellows tube, or, specifically, is a metal spiral tube while being able to 
expand and contract in the shaft orientations of tubing. Although this makes brass or stainless 
steel the quality of the material, as long as it is the metallic conduit which is not necessarily 
limited only to this and is elastic, it may be other configurations and the thing of the quality of the 
material. 

[0019] the edge 16 of this metal flexible tube 15 — straight — forming — **** — this edge 16 — 
the edge 1 1 of the refrigerant piping 10 — fitting in — the slot 14 for caulking — receiving — 
caulking **** — it is like. 

[0020] However, in this refrigerant piping 10, it is made for tip 11a of said edge 1 1 to enter to 
some extent in the metal flexible tube 15, and it has prevented stress concentration when this 
vibrates. 

[0021] Moreover, if nickel plating etc. is performed to the part in contact with the refrigerant 
piping 10 of the edge of the metal flexible tube 15, the effectiveness of the electric corrosion 
preventfon between dissimilar metals will Improve further. 

[0022] Furthermore, the ring-like fixed metallic ornaments 17 fit into the periphery of the edge 16 
of the metal flexible tube 15. roll forming after inserting this edge 16 in the both ends of these 
ringHike fixed metallic ornaments 17 so that the height 18 may be formed in caulking, the height 
18 for these caulking may be formed in the larger path a little than the edge 16 of the metal 
flexible tube 15 and it may mention later, or press forming — ******** — jt is like. 
[0023] Next, with reference to drawin g 2 , the process which concludes the metal flexible tube 15 
for the refrigerant piping 16 is explained. 

[0024] First, as shown in drawing 2 (a), the concave 13 for seals and the concave 14 for caulking 
are fabricated by forming of rolling at the edge 1 1 of the refrigerant piping 1 0. 
[0025] Next, as shown in dr awing 2 (b), while inserting the ring-like holddown member 17 in the 
edge 1 1 of the refrigerant piping 10 and once shifting to a back side from an edge 1 1, the concave 
13 for seals is equipped with a seal ring 12. 

[0026] And as shown in drawing 2 (c), the edge 11 of the refrigerant piping 10 is inserted into the 
edge 16 of the metal flexible tube 15. 

[0027] Moreover, as shown in d rawing 2 (d) T the caulking fixture 19 is prepared and the edge 16 of 
the metal flexible tube 15 is crossed to the perimeter with this caulking fixture 19, and it is 
******** to the concave 14 for caulking of the edge 1 1 of the refrigerant piping 10. 
[0028] Finally, as shown in drawing 2 (e), the ring-like fixed metallic ornaments 17 are fitted into 
the periphery of the edge 16 of this caulking ******** flexible tube 15. 

[0029] Subsequently, it is ******** through [ by this caulking fixture / prepare the caulking fixture 
20 by roll forming or press forming, and / over the perimeter / to the concave 14 for caulking of 
the edge 1 1 of the refrigerant piping 10 ] between for the height 18 of these ring-like fixed metallic 
ornaments 17 about the edge 16 of the metal flexible tube 15. Thereby, a conclusion process is 
completed. 

[0030] Therefore, even if it is the case where it consists of a dissimilar metal with which the metal 
flexible tube 15 consisted of brass or stainless steel, and the refrigerant piping 10 consisted of 
aluminum, both can be concluded as mentioned above. 

[0031] Moreover, since it has equipped with the seal ring member 12 between the edge 1 1 of the 
refrigerant piping 10, and the edge 16 of the metal flexible tube 15, the seal nature between the 
refrigerant piping 10 and the metal flexible tube 15 is fully securable. 
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[0032] Furthermore, it has not been said that it is the seal ring member 12, the ring-like fixed 
metallic ornaments 17, concaves 13 and 14, the fixture 19 for caulking, and 20 grades, and a 
component part or an element is simple, versatility is high, a method of construction is simple as 
the component part used for a conclusion process, or an element, and the jump of a manufacturing 
cost is invited. 

[0033] In addition, this invention of not being limited to the gestalt of operation mentioned above is 

natural, and variously deformable. 

[0034] 

[Effect of the Invention] Since according to this invention the metal flexible tube which consists of 
a dissimilar metal, and refrigerant piping could be concluded and it has equipped with the seal ring 
member between the edge of refrigerant piping, and the edge of a metal flexible tube as explained 
above, the seal nature between refrigerant piping and a metal flexible tube is fully securable. 
[0035] Moreover, if nickel plating etc. is performed to the part in contact with refrigerant piping of 
the edge of a metal flexible tube, the effectiveness of the electric corrosion prevention between 
dissimilar metals will improve further. 

[0036] Furthermore, it has not been said that it is a seal ring member, ring-like fixed metallic 
ornaments, a concave, a fixture for caulking, etc., and a component part or an element is simple, 
versatility is high, a method of construction is simple as the component part used for conclusion, 
or an element, and the jump of a manufacturing cost is invited. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.in the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the sectional view of the conclusion part of the refrigerant piping of the air 
conditioner for cars and the metal flexible tube concerning the gestalt of operation of this 
invention. 

[Drawin g 2] (a) - (e) is drawing showing the process which concludes a metal flexible tube for 
refrigerant piping, respectively. 

[ Drawing 3] It is the typical perspective view of the air conditioner for cars using a flexible tube. 
[Description of Notations] 



1 - 


- Compressor. 


2 - 


- Capacitor, 


3 - 


- Cooling unit, 


10 


— Refrigerant piping, 


11 


— Edge, 


12 


— Seal ring (O ring), 


13 


— Concave for seals, 


14 


— Concave for caulking, 


15 


— Metal flexible tube. 


16 


— Edge, 


17 


— Ring-like holddown member. 


18 


— Both ends (height). 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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